[Brain and sleep mechanism].
It is now accepted that sleep is induced by biological clock located in the suprachiasmatic nucleus and/or sleep promoting substances, which influence ventrolateral preoptic (VLPO) neurons. The VLPO neurons affects more caudally situated posterior hypothalamic ones containing orexine and/or histamine, reciprocally. When these neurons inhibit lower brainstem aminergic ones, sleep is induced. REM (Rapid Eye Movement) sleep can be induced mainly by brainstem cholinergic neurons, when aminergic ones are completely inhibited. During this stage, tonic activities and phasic Ponto-Geniculate-Occipital (PGO) ones originated within brainstem cholinergic neurons activate irregularly many parts of the brain such as the cerebral cortex and limbic system to produce dream-like activity. Muscle atonia is also observed during REM sleep. This atonia is caused by neurons in the pontine reticular inhibitory area (PIA), which is normally inhibited by aminergic inputs. The PIA affects medullary neurons of the paramedian and/or magnocelullar nuclei to regulate motoneurons in the ventral horn. Therefore. muscle atonia is produced when these PPT cells are active during REM sleep. In addition, based upon many recent data, sleep is not a passive state but rather an active state, during which recuperation of neuronal system is promoted and information processing is executed.